The Bound Structures of 17β-Estradiol-Binding Aptamers.
DNA aptamers can exhibit high affinity and selectivity towards their targets, but the aptamer-target complex structures are rarely available from crystallography and often difficult to elucidate. This is particularly true of small molecule targets, including 17β-estradiol (E2), which is becoming one of the most widely encountered endocrine-disrupting chemicals in the environment. Using molecular dynamics simulations, we demonstrate that E2 binds to a thymine loop region common to all E2-specific aptamers in the literature. Analyzing these structures allows us to design new E2 binding sequences. As well as illuminating the essential sequence and structural factors for generating specificity for E2, we demonstrate the effectiveness of molecular dynamics simulations for aptamer science.